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[Title of the Invention] SOLAR BATTERY POWER 

SUPPLY 

[Abstract] 

[Object] This invention relates to a solar battery 
5 power supply which converts a DC power output from a 
solar battery into an AC power and outputs it. An 
object of this invention is to simplify the control 
circuit and realize cost reduction and high reliability 
of the apparatus. 

10 [Structure] A solar battery power supply (1) includes 
a solar battery (PV), a converter (11) which converts 
the output from the solar battery into a DC power with 
a different voltage, and an inverter (12) which 
converts the DC power output from the converter (11) 

15 into an AC power. The switching circuit (21) of the 

converter is controlled by a pulse having a fixed duty 
ratio so that pulse width modulation control is 
executed for the switching circuit (31) of the inverter 
(12) to input a predetermined voltage to the inverter 

20 (12). 
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[What Is Claimed Is:] 

[Claim 1] A solar battery power supply including 
a solar battery, a DC/DC converter which converts an 
output from the solar battery into a DC power having a 
5 different voltage, and an inverter which converts the 
DC power output from the DC/DC converter into an AC 
power, characterized in that 

a switching element of the DC/DC converter is 
controlled by a pulse having a fixed duty ratio, and 
10 pulse width modulation control is executed for a 

switching element of the inverter to obtain a 
predetermined input voltage to the inverter. 

[Claim 2] A solar battery power supply including 
a solar battery, a DC/DC converter which converts an 
15 output from the solar battery into a DC power having a 
different voltage, and an inverter which converts the 
DC power output from the DC/DC converter into an AC 
power, characterized in that 

a switching element of the DC/DC converter is 
20 controlled by a pulse having a fixed duty ratio, and 

pulse width modulation control is executed for a 
switching element of the inverter to execute maximum 
power tracking to maximize a magnitude of the power 
input from the DC/DC converter. 
25 [Detailed Description of the Invention] 
[0001] 

[Industrial Field of Utilization] 
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The present invention relates to a solar battery 
power supply which converts a DC power output from a 
solar battery into an AC power and outputs it, 
[0002] 

5 [Prior Art] 

Solar battery power supplies are used in a 
variety of systems such as illumination systems, solar 
air conditioning systems, and interconnection systems 
to power systems and greatly contribute to energy 

10 saving for the systems. The generated power of a solar 
battery largely varies depending on the solar 
irradiance. Hence, in a solar battery power supply, 
control is performed to efficiently convert a power 
generated by a solar battery into an AC power while 

15 minimizing the influence of solar irradiance as much as 
possible. 
[0003] 

Fig. 4 is a block diagram showing the arrangement 
of a conventional solar battery power supply 80. The 

20 solar battery power supply 80 comprises a solar battery 
PV, a DC/DC converter 81 which boosts a DC voltage VI 
(e.g., 100 V) output from the solar battery PV and 
outputs a DC power having a voltage V2 (e.g., 200 V), 
and an inverter 12 which converts the DC power output 

25 from the DC/DC converter 81 into an AC power having a 
voltage V3 (e.g., 100 Vrms). 
[0004] 
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The DC/DC converter 81 has a switching circuit 21 
formed from a switching element such as a MOSFET or 
IGBT and a boosting transformer, and a PWM control 
circuit 92 which controls the switching circuit 21. 
5 [0005] 

In the DC/DC converter 81, to efficiently use the 
power generated by the solar battery PV as much as 
possible, constant input voltage control is executed by 
the PWM control circuit 92 so as to obtain a voltage 
10 (100 V) close to the optimum operating point of the 
solar battery PV. 
[0006] 

More specifically, referring to Fig. 3 that shows 
an example of the output characteristic of the solar 

15 battery PV, when the solar irradiance to the solar 
battery PV varies, the output characteristic of the 
solar battery PV changes as indicated by curves CV1 to 
CV3. In the curves CV1 to CV3, the points (optimum 
operating points) at which the output power is 

20 maximized change as indicated by PI to P3. In the 

DC/DC converter 81, maximum power tracking control is 
preferably executed to make the solar battery PV always 
operate at the optimum operating points PI to P3 even 
when the solar irradiance varies. However, as can be 

25 seen from Fig. 3, the changes in voltages (optimum 

operating voltages) at the optimum operating points PI 
to P3 are small. For this reason, to simplify the 
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control circuit , constant input voltage control is so 
executed as to obtain a predetermined voltage (e.g., 
100 V) near the center of the variation range of the 
optimum operating voltage. 
5 [0007] 

The inverter 12 has a switching circuit 31 formed 
from the same switching element as in the DC/DC 
converter 81, and a PWM control circuit 34 which 
controls the switching circuit 31. In the inverter 12, 
10 control is executed to obtain predetermined input 

voltage V2 and output voltage V3 by changing the output 

current . 

[0008] 

The operation of the conventional solar battery 
15 power supply 80 will be described next. Assume that a 
solar irradiance at which the solar battery PV has the 
output characteristic indicated by the curve CV2 is 
obtained. Assume that the DC/DC converter 81 executes 
PWM control such that the input voltage VI has a 
20 predetermined value (100 V), and accordingly, the solar 
battery PV operates at an operating point a. Assume 
that the DC/DC converter 81 has no load. On the basis 
of a duty ratio (Ton/T) determined by PWM control, the 
output voltage V2 is given by 
25 [0009] 

V2 = (Ns/Np) X VI X (Ton/T) ...(1) 
where Ns/Np is the turn ratio of the transformer. 
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Actually, however, the inverter 12 is connected as the 
load of the DC/DC converter 81. For this reason, pulse 
width control (PWM control) is executed by the inverter 
12 such that the output voltage V2 has a predetermined 
5 value (200 V). To maintain the voltage V2, a current 
is supplied from the DC/DC converter 81 to the inverter 
12. As described here, the term "PWM control" will 
sometimes be used to indicate pulse width control to 
maintain or change a voltage. 
10 [0010] 

Assume that in this state, the solar irradiance 
decreases, and the output characteristic of the solar 
battery PV changes from the curve CV2 to the curve CV3. 
If the DC/DC converter 81 executes no control, the 

15 operating point of the solar battery PV moves from a to 
b. In fact, since constant input voltage control is 
executed, the operating point moves to bl on the curve 
CV3. This is because the DC/DC converter 81 acts as an 
impedance converter. 

20 [0011] 

Accordingly, the pulse width is changed by 
constant input voltage control, and the output voltage 
V2 from the DC/DC converter 81 is also going to change. 
The DC/DC converter 81 executes PWM control not to 
25 change the output voltage V2 of the DC/DC converter 81. 
The inverter 12 serves as a load when viewed from the 
DC/DC converter 81. However, when the inverter 12 
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executes PWM control, the impedance of the inverter 12 
changes. When the impedance of the inverter 12 
changes, the input voltage VI to the DC/DC converter 81 
changes. Hence, the DC/DC converter 81 executes PWM 
5 control, too. Accordingly, the output voltage V2 from 
the DC/DC converter 81 changes again, and the inverter 
also executes PWM control. 
[0012] 

When the series of operations are repeated, 
10 control of the DC/DC converter 81 and inverter 12 

finally converges and stabilizes while maintaining the 

above -de scribed predetermined voltage. 

[0013] 

When the solar irradiance increases, and the 
15 output characteristic of the solar battery PV changes 
from the curve CV2 to the curve CV1, PWM control is 
executed to set the operating point to cl in the same 
way as described above. 
[0014] 

20 [Problem That the Invention Is to Solve] 

As described above, in the prior art, PWM control 
is individually executed in each of the DC/DC converter 
81 and inverter 12. They independently require the 
complex PWM control circuits 92 and 34. Accordingly, 

25 the entire circuit becomes complex, and the number of 
components increases. This poses a problem in 
realizing cost reduction and high reliability of the 
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apparatus . 
[0015] 

The present invention has been made to solve the 
above problem, and has as its object to simplify the 
5 control circuit and realize cost reduction and high 
reliability of the apparatus. 
[0016] 

[Means of Solving the Problem] 
In order to solve the above -described problem, an 

10 apparatus according to the invention of claim 1 is 
configured to provide a solar battery power supply 
including a solar battery, a DC/DC converter which 
converts an output from the solar battery into a DC 
power having a different voltage, and an inverter which 

15 converts the DC power output from the DC/DC converter 
into an AC power, wherein a switching element of the 
DC/DC converter is controlled by a pulse having a fixed 
duty ratio, and pulse width modulation control is 
executed for a switching element of the inverter to 

20 obtain a predetermined input voltage to the inverter. 
[0017] 

An apparatus according to the invention of claim 
2 is configured such that a switching element of the 
DC/DC converter is controlled by a pulse having a fixed 
25 duty ratio, and pulse width modulation control is 

executed for a switching element of the inverter to 
execute maximum power tracking to maximize a magnitude 



- 8 - 



JPA6-309047 



of the power input from the DC/DC converter. 
[0018] 

[Operation of the Invention] 
Since the switching element of the DC/DC 
5 converter is controlled by the pulse having the fixed 
duty ratio, the ratio (boost ratio) of the input 
voltage to the output voltage of the DC/DC converter 
becomes constant . 
[0019] 

10 When constant input voltage control is performed 

in the inverter, the input voltage to the inverter, 
i.e., the output voltage from the DC/DC converter is 
maintained at a predetermined value. As a result, the 
input voltage to the DC/DC converter is maintained at a 

15 predetermined value. 
[0020] 

When maximum power tracking control is performed 
in the inverter, control is performed such that the 
power input to the DC/DC converter is maximized. As a 
20 result, control is performed such that the solar 
battery operates at the optimum operating point. 
[0021] 

[Embodiments] 
Fig. 1 is a block diagram showing the arrangement 
25 of a solar battery power supply 1 according to the 

present invention. The largest difference between the 
solar battery power supply 1 shown in Fig. 1 and the 
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solar battery power supply 80 shown in Fig. 4 is a 
control circuit 22 of a DC/DC converter 11. The same 
reference numerals as in Fig. 4 denote the same 
elements in Fig. 1, and a description thereof will be 
5 omitted or simplified. 
[0022] 

The solar battery power supply 1 comprises a 
solar battery PV, the DC/DC converter 11 which boosts a 
DC voltage VI output from the solar battery PV and 
10 outputs a DC power having a voltage V2 , and an inverter 
12 which converts the DC power output from the DC/DC 
converter 11 into an AC power having a voltage V3. 
[0023] 

The DC/DC converter 11 has a switching circuit 21 
15 and the control circuit 22 which controls the switching 
circuit 21. The control circuit 22 outputs a pulse 
signal SI whose duty ratio Rd is fixed to a 
predetermined value to the switching circuit 21. Since 
the duty ratio Rd of the pulse signal SI output from 
20 the control circuit 22 has a predetermined value, the 
ratio (boost ratio) of the input voltage VI to the 
output voltage V2 of the DC/DC converter 11 has a 
constant value, as is apparent from equation (1) 
described above. In the inverter 12, control is 
25 executed to obtain the predetermined input voltage V2 
and output voltage V3 . 
[0024] 
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Hence, the output voltage VI from the solar 
battery PV is boosted by the DC/DC converter 11 to the 
voltage V2 at a boost ratio determined by the duty 
ratio Rd and input to the inverter 12. The inverter 12 
5 is controlled such that the input voltage V2 is 

maintained at a predetermined value. For this reason, 
the output voltage V2 of the DC/DC converter 11 is 
maintained at a predetermined value. As a result, the 
input voltage VI to the DC/DC converter 11 is 

10 maintained at a predetermined value. For this reason, 
the output voltage VI from the solar battery PV has a 
predetermined value. The solar battery PV always 
operates at a voltage close to the optimum operating 
point . 

15 [0025] 

As described above, the solar battery power 
supply 1 operates such that the output voltage of the 
solar battery PV is maintained at a predetermined 
value. As a consequence, the solar battery PV can 

20 always be operated near the optimum operating point, 
and the generated power can effectively be used. In 
addition, the control circuit 22 only needs to output 
the pulse signal SI having the predetermined duty ratio 
Rd. Hence, the circuit arrangement is very simple, and 

25 cost reduction and high reliability can be attained. 

The control circuit 22 need not respond to a change in 
solar irradiance or load at all. Since the entire 
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circuit is controlled by a PWM control circuit 32, 
control is centralized, and the control response 
increases . 
[0026] 

5 Fig. 2 is a circuit diagram showing the 

arrangement of a solar battery power supply la 
according to another embodiment of the present 
invention. The circuit is schematically illustrated. 
The solar battery power supply la is constituted by a 
10 solar battery PV, a DC/DC converter 11a, and an 
inverter 12a. 
[0027] 

The DC/DC converter 11a has a switching circuit 
21a and control circuit 22a. The inverter 12a has a 
15 switching circuit 31a and PWM control circuit 32a. 
[0028] 

The switching circuit 21a is formed from two 
transistors Ql and Q2, a capacitor CI, a transformer 
Tl, diodes Dl and D2, a reactor LI and a capacitor C2. 
20 [0029] 

The control circuit 22a is constituted by an 
oscillator 51 which generates a pulse train having a 
predetermined duty ratio Rd, and a driver 52 which 
generates two pulse signals SI to switching-drive the 
25 transistors Ql and Q2 on the basis of the pulse train 
from the oscillator 51. 
[0030] 
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The switching circuit 31a is constituted by two 
voltage detection resistors Rl and R2, four transistors 
Q3 to Q6 that are bridge-connected, resistors R3 and 
R4, a reactor L2, and a capacitor C3. The PWM control 
5 circuit 32a is formed from two voltage setting 

resistors R5 and R6, a differential amplifier 53, a 
multiplier 54, a bandpass filter 55, a high-pass filter 
56, a comparator 57, a driver 58, and an isolating 
transformer 59. 
10 [0031] 

The transistors Ql and Q2 are alternately turned 
on for a predetermined time in accordance with the 
pulse signals SI from the driver 52. Accordingly, 
currents in reverse directions are supplied to the 

15 primary side of the transformer Tl by the output of the 
solar battery PV. A voltage boosted in accordance with 
a turn ratio Ns/Np of the transformer Tl is generated 
on the secondary side of the transformer Tl. This 
voltage is rectified by the diodes Dl and D2 and 

20 smoothed by the reactor LI and capacitor C2. 
[0032] 

The DC voltage V2 generated across the capacitor 
C2 is converted into an AC voltage by switching the 
transistors Q3 to Q6 and output through a filter formed 
25 from the reactor L2 and capacitor C3. 
[0033] 

At this time, the DC voltage V2 input to the 
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inverter 12a is detected by the resistors Rl and R2. 
The waveform of the AC voltage output from the inverter 
12a is detected by the resistors R3 and R4 and 
isolating transformer 59. The detected input voltage 
5 V2 is input to the differential amplifier 53 so that a 
voltage corresponding to the difference between the 
input voltage and a set voltage set by the resistors R5 
and R6 is output from the differential amplifier 53. 
The difference voltage is multiplied by the detected AC 

10 voltage waveform by the multiplier 54 and output 
therefrom as a current command value. The current 
command value passes through the high-pass filter 56 
and is input to the comparator 57. The current command 
value is compared with a triangular wave and undergoes 

15 pulse width modulation. The value is output from the 
driver 58 as pulse signals S2 to switching -drive the 
transistors Q3 to Q6. 
[0034] 

That is # the inverter 12a executes constant input 
20 voltage control such that the difference between the 
input voltage V2 and the set voltage becomes zero. 
Such control operation of the inverter 12a is known. 
[0035] 

Assume that a solar irradiance at which the solar 
25 battery PV has the output characteristic indicated by a 
curve CV2 in Fig. 3 is obtained. In the DC/DC 
converter 11a, since the duty ratio Rd of the pulse 
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signal SI is constant, the ratio (boost ratio) of the 
input voltage VI to the output voltage V2 is constant. 
Hence, the voltage V2 obtained by boosting the input 
voltage VI in accordance with the boost ratio is 
5 generated across the capacitor C2. The inverter 12a 
executes PWM control (constant input voltage control) 
such that the voltage V2 is maintained at a 
predetermined value. By PWM control, the impedance of 
the inverter 12a viewed from the DC/DC converter 11a 
10 changes. 
[0036] 

Assume that in this state, the solar irradiance 
decreases, and the output characteristic of the solar 
battery PV changes from the curve CV2 to a curve CV3. 

15 Since the duty ratio Rd in the DC/DC converter 11a is 
constant, the operating point is going to move from a 
to b. If it does, the output voltage V2 of the DC/DC 
converter 11a also decreases. To prevent it and 
maintain the output voltage V2 at a predetermined 

20 value, the inverter 12a executes PWM control. By this 
PWM control, the impedance of the inverter 12a becomes 
high. Hence, the input voltage VI of the DC/DC 
converter 11a, i.e., the operating point of the solar 
battery PV moves to not b but bl. 

25 [0037] 

That is, in the inverter 12a, constant input 
voltage control is executed. In the DC/DC converter 
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11a, control is executed at a predetermined boost 
ratio. As a result, control is executed such that the 
input voltage VI to the DC/DC converter 11a becomes 
constant, and therefore, the operating voltage of the 
5 solar battery PV becomes constant. 
[0038] 

As described above, the solar battery power 
supply la operates such that the output voltage VI of 
the solar battery PV has a predetermined value. As a 

10 result, the solar battery PV can always be operated 
near the optimum operating point, and the generated 
power can effectively be used. In addition, the 
control circuit 22a can have a simple circuit 
arrangement including the oscillator 51 and driver 52. 

15 For this reason, the number of components decreases, 
and the cost reduction and high reliability can be 
attained. 
[0039] 

In the above-described embodiment, for example, 
20 when the output voltage V3 from the inverter 12a is 200 
Vrms, the input voltage V2 to the inverter 12a must be 
about 400 V. When the boost ratio of the DC/DC 
converter 11a is "2", the output voltage VI of the 
solar battery PV only needs to be about 200 V. 
25 [0040] 

In the above -described embodiments, the inverter 
12 or 12a executes constant input voltage control. 
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Instead, maximum power tracking control may be executed 
to maximize the magnitude of the power input from the 
DC/DC converter 11 or 11a. In this case, only by the 
maximum power tracking control of the inverter 12 or 
5 12a, the operating point of the solar battery PV can 
always be maintained at the optimum operating point 
independently of the change in output characteristic of 
the solar battery PV due to the variation in solar 
irradiance . 
10 [0041] 

In the above-described embodiments, the circuit 
arrangements and the types of elements of the solar 
battery PV, DC/DC converters 11 and 11a, and inverters 
12 and 12a can be changed without departing from the 
15 spirit and scope of the present invention. 
[0042] 

[Effect of the Invention] 
According to the present invention, the control 
circuit can be simplified, and cost reduction and high 
20 reliability of the apparatus can be realized. 
[Brief Description of the Drawings] 
[Fig. 1] 

Fig. 1 is a block diagram showing the arrangement of a 
solar battery power supply according to the present 
25 invention. 

[Fig. 2] 

Fig. 2 is a circuit diagram showing the arrangement of 



- 17 - 



JPA6-309047 



a solar battery power supply according to another 
embodiment of the present invention. 
[Fig. 3] 

Fig. 3 is a graph showing examples of the output 
5 characteristic of a solar battery. 
[Fig. 4] 

Fig. 4 is a block diagram showing the arrangement of a 
conventional solar battery power supply. 
[Description of the Reference Numerals] 
10 1, la solar battery power supply 

11, 11a DC/DC converter 

12, 12a inverter 

21 switching circuit (switching element 

in the DC/DC converter) 
15 31 switching circuit (switching element 

in the inverter) 
Ql, Q2 transistor (switching element in the 

DC/DC converter) 
Q3, Q4, Q5, Q6 transistor (switching element in the 
20 inverter) 

PV solar battery 
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10 FIG. 2 

( 1 ) : AC OUTPUT 
52, 58: DRIVER 



FIG. 3 

15 (1): OUTPUT CURRENT 
( 2 ) : OUTPUT VOLTAGE 
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H*HF«2ft©ttl8] 

E©ii[S5m*ic^lft-rsDC/Dca>n-^. Rzsm 
ed c/d en >rt-9e>tou-rzig.&mi]&i$tffi.ni3 

T. 

flaEDC/DC3>A-^<DX'f y^^StHP**, fa 

[»5RJE2] *B««l, 85E*»«»offl*S»)S:*« 
ffi©£«««:&lC&ift-f£DC/DC3>n-:5\ Xtftt 

ed c/d cn>A-^©a*-r«.ii[iss**2e«js* 

T, 

WEDC/DCnWt-^OX-fTyf^^SR^, xa. 

gJE-f W^-^OX'f >y5 L >^iR^lC»bT, f&EDC # 
/DC3>/WA>eAA$n5l3!lffl*tS 

•r«r*fc»©s^«*iiS*ff 5 «t 5 tcnvi/xraigsi 

[0 0 0 1] 

[0 0 0 2] ,30 

[«*©8«] *BH«iSSitt. flasa^xxA. y-5 

SI* L-TV>*. *»«?fc©58S«;*Jtt;*:» 
*5V>Ttt, *©##£T£*fcWfc<LT*IS®t&© 

[0 0 0 3] H4ttfi£*©*BS?l!j«I8 0©«j£S* 

V. *B«aPV©tH*-r-sa85«£EV 1 MMZIO 
0V) £#ELT«EEV2 (tHJAtf2 0 0V) ©SSfcli 
A€ffi*t5DC/DC3>A-?8 1. RtfDC/D 



♦ tflOOVrms) <J>^m%iJ\Z^.m-^ >rt-9 1 
2*»6»«*nTV»*. 

[0 0 0 4] DC/DCn>A-^8 1lt MOSFE 

9 2£#LTV>S. 

[0 0 0 5] DC/DC3>;l-i-8 1 C;felr>T«, * 

b«»p v©»mm**T#-5fc^$j; < mm-rzit 

fti:. *B«fflPV©ga»^lC3EViSBE (CCTtt 

10 0V) tft^i'SlC. PWMWWSK9 2IC«fc*A 

[0006] ^*9, *»e»pv©m*»tt©-ws; 

^■T03IC*^T» *B§«i&PV'>v©BltS*tg»rrS 

t p v ©ta*#<4»ft» cvi~3©crt<* 

hp i~3©±5tcaifl;-r 

*©"C. DC/DC3>/W8 llC^^Ttt. Bttfi 
*i£»Ufc«-&-C*oTfc*l»«ifcP V^«tcSS«)^ 
j^P 1 ~ 3 Tl&fFrSJ: 5 »C®*m*^BtlfflH£ff 5 ZL 
tWmSLLW 1*1, H3d^t>3S»-c^5«fc5«r. 
SSAf&ttP l~3fC*^«JE ©35 

ft«/h^^©T. M«iiHiK©fl8mft;©fc«>ic:, mmwift 

«£E©£»i«Brtfc:fctf3«pjfefiH©-£©«EE (09*. 
tf 1 0 0 V) <h fc* «fc 5 \Z A*SBE-««»*tff fctlT 
V^©t?»5. 
[0 0 0 7] -f>/t-^12B, DC/DC3>/t-J 

8 i tn^&x-f v^ifrnTzm^Tmaiztizx-f 

■yT>>f\B\9&3 1. RtfX-f s>^>yiaS«3 1 SMffllf 
*&tt©PWMfH»[eW&3 4£*rLTV>*. -Y>/1-* 
12l:*V»Tli. W*«8f£&"ia5-r-5Ctfc«fcoT. ■€■ 
©A*«£EV 2Rt;m*ejEEV 3 £-£fr*<J:5fe<W 

[0 0 0 8] ££&*©*»«%«£; 8 OCOid^SKS^ 

f*. sr. *Km»pv©ma#tt*ti&8cv2,!:& 

SiS&BltSTi&o&fr*. DC/DC3>A-^ 
8 1 tt, A»tEV 1 *t— j£©fi| ( l 0 0 V) t.UZ&. 
5lCPWMM»SffV^ tniC«fcoT*B«?aPV*t» 
fP^aTlftfPbTViifr*. £©£#, DC/DC3 
>A-*8 l*t«lA^T**t{g3£L&«^lCtt, ■?•© 

ta*«iffiv 2 fiPWMjHSTifefcensf it 

(Ton/T) icS^r*© (1) 5£©<fc5l::&£ 
[0 0 0 9] 



V2= (Ns/Np) XV IX (Ton/T) 



(1) 



<SU Ns/Nptth5>X©#^ScitT««.. L*> 
U ^IStBDC/DCn>A , -^8 lOMtUT-f 
>A*-^ 1 2 30tS)K$nTVi-5©T, -iZ/n—9 1 2tC 
J;oTffi*S£EV2^-Jt©fi (2 0 0 V) 5 

ic/^uxhwpJ&sw (pwm») ^ff^n, *©s 



50 



JEEV2S;fiH$-r'«DC/DC3>/N'-5'8 l*>6-f> 
5fe*lC/t;i/X*SS:Pl^«l-r5tt^a*lCffl^Sr 
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3 

[0 0 10] £©«fc5fc#BK::fct>T, BSJSjWST 

u *»1»p vroiu* Wftic v 2 *e t»c v 

<DUm*nt>tt^t&'£lZ\t. ±B«*lPV©Siiffr&«a 

^•5©T. SSflMStfiBSiCV 3 ±© b 1 Ctl 
BDC/DC3>A-?8 l1M>\£—if>7,&&!l&t. 

[0 0 11] -e^f-Si, ArtBBE-JgfWBfcJ:*/'^ 
X<@©gflSK«i:D. DC/DC3>/W8 1©{UA« 10 

EV 2 SfcKBft;u<fc3 t-T*. DC/Dcn>n~ 

^8 1lt DC/DC3>/t-^8 l©ffl*SJEEV2*t 
£fcLfcv»J:5I;:PWM$«B£fT5. £©££. DC/ 
DC3 8 1 ©B* t-i >rt-9 1 2 ttft 

ffifcfcoT^*©-?****. <i>n—9 i 2*tpwMM 

^©«ftBDC/DC3>/W8 1©A*«EV1S 
XftStSCtlC&Sfcft, DC/DC3WW8 1 

fe*fcPWMWfii&tf5. coc:tic<fco*/tDC/D a? 
ca>;w8 i©a*mffiv2*t^<t;-r-sfcj&. 
n-^«bPWMM«*ff3. 
[0012] a±o-a©»^«iiojg-rj:tc<k^ 

T, DC/DC3 >/t-* 8 1 StH 1 2 ©fW 

[0013] asfftwaanu *B§«fi&pv©m 

CV2A»6ft«CVll:«ftL, 

[0 0 14] 

[K^*t»»b«k3t-r5aill] ±i£bfcj;3lc, 
IC*5HT»» DC/DCn^-^8 1M 
2£lC*5V>T. -tn^*lfflgiHCPWMWffll^fft>tlTV> 
&. ■€■©*:«>, -C-n^niC*ViT««I^PWMMffillHlK 

92, 3 4*^^1x^11^*0. ^(ommmmt: 

*>R^Bft©fa±£0S±T!l8MtfcoTV>fc. 

[0015] -©«t5*pgs»c^. fwntg 

BfcffiJJifllU §m©3Xh^<7>Rtf«SH9i©|6]±* 40 
[0 0 1 63 

[»g&Bi*-r*fc»©#iu »*JSi©igMic«*^ 
fitt, ±i£©ss&»»-r*fc». *B«i&. *JE*IS 

«»©«!*«: SfcS«ffifflfiiSS:*Jfc8l&-f*DC/D 
C3>A*-:5\ Rt;t(IiBDC/DC3>/t-^©tH*-r 

S^BBjasaSfcis^T, WED C/DCn >/*-*© 
X-f y^^SH 1 **. Ti- ^Jfc©aj£Sn*:/tJVX 
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4 

[0 0 17] SI^2©»^fc«5SH«. itEDC/ 

BSsnfc/t/i'Xc.fcoTBBsn, sfriB-rwi-^© 

XI'y^i'BTfcttLT. t((EDC/DC3>/t-^ 
*>6A*Sn-5«*©^:€SS:S^frS'r5fc«)©g 

[0 0 18] 

[flUfl] D C/D C3 Wt-i'OX'f ff>^Wr 
a. -=r-< it©H5£S nfc/X JWX K «fc -p TBB3 © 
T. DC/DC3>n-^©A*®EEtffl*«ffit©Jt 

(#£Eifc) 

[0 0 19] -f >/t— irfcfcWC, A*BJE-j£BfflW 

/d c n >A-^oiiiAtEtt-ti:ififsn. -e©«s 

IDC/DC3 >n-^©AA«ffitt-^lC«^3n 

[0020] <r>/t-*icBv»T, BABABJSfHfflW 
nt>nttm^\z\t. Dc/Dcsww^sns 
«**ts*»cfe*j:5K*««sn, ■€•©»*, *b««i 
tfBa»f&snriMFts«fc s KBB£n*. 

[002 1] 

mm m i tt*589u;:«**B«»«B i ©*«& 
mtfa v z Htr»5. 0 1 c^-r ±»«ifi«B i \z*> 

V>T. B4fc5ST*lg«i6«iK8 0 t©g"b*#*«S 
j&tt. DC/DC3>;t-^ 1 1©B«HI&2 2T& 
-5. ft*. ■ lfcBfrvr. H4T?lftWU&^tl^-© 
fPffl*«-r*S3HCtt[^-©«F^&f*UTKWS«Kb 

[0 0 2 2] *»«?fc«B 1 tt. *»«fiP V, *BB 
1&P V©W*-r*li[iSejBEV 1 &#JEUT«JEV2©ll[ 
8£BA£tfi;*J-r*DC/DC3WWl 1 % RtfDC 

/DC3>n-^i i ©t«*-r sitara* &«eev 3© 

[0 0 2 3] DC/DC3>;t-^lllt X-fy^> 
if 01ft 2 1, RtfX-f ??>jrBB2 ISifltSfc* 
©BBBB2 2ft*lTV>«. BBBB2 2tt> X-f f 
f>»2 1l:»U ^a.—r-f itR d*t-3£©B(C 

aBsnfe/tnaBBs i tutors. B«EB2 2*> 

e>Uto3n*vWXBBS 1 ©xa-T-^ itR d*t-£ 
TftaitCioT. ±5E© (1) S»>6B6*>a:J:5 
(C. DC/DC3>;W 1 1 OX*«EV 1 ttBAt 
EV2t©it (#£Etfc) *«-«t*S. -f>A-^l 2 
ICBV^TB. A*«JBEV2Rt;m*m£EV3^-^fr 

[0 0 2 4] Ltit-DT. *B«?&PV©ffl*B£EVl 
IS. DC/DC3>/^ 1 1 l:<toT, ^aL-^^tt 
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5 

RdC«tt)ft3e3n.5#ffiH:«mjBeV2(C#ffi$n, -f 

>n-& i 2 icA^^ns. -i>n—9 i 2ti, a^q 

C/DC3>/W1 10ffl*SJEV2»i-^(C«^$ 
n. *S^. DC/DCa^-i'l lCDAASEVlti 

viu-stfto, *i®m?spv««icg2iiifpjs{ria 

[0 0 2 5] CCD<fc5IC, *B«fl&«2g 1 *B§S 

^R&tiffi p v Kmmmtt&ommrmftaitT 

MWmm 2 2 lifa-f^ it R d s 

&0. nXh^>tm«tt©[Rj±*0SHi:3i«T# 
5. £fc. WlslK2 2liBi«Xttft^ttfO*ft;IC 
^UTMeroj&Sfcfcfro&gtfftX. PWMSUfflHHK 

[0 0 2 6] 02li*KW»C«5ffi©*tt«O*Pi«ffi 20 

fcLT&S. ii«$«Ila)t *H®6PV, DC 
/DCa^-J 1 1 a, Rtf-f WX-:? 1 2 a*>S# 

[0 0 2 7] DC/DCn^A*-* 1 1 att, X-f s/? 1 
>^IhIK2 1 aRtffM«l[3J82 2 afc^Tl/risO, -f > 
12ali, X-1y?>>f®&3 1 aMPWMIH 
SHHI&3 2 a£WLTV»-S. 

[0 0 2 8] 7,-iv^>ifm&2 1 a«, 2DOh5> 
yX^Q 1, Q2, 3>f>fCl. h7>XTl, y 30 
-ft-HDl, D2, UT^KK'Ll, 3>r>tC2 

[0 0 2 9] ®IffllIlI!S2 2 att, JfcR d**- 

SO/WXWCSO'Vvrh^^X^Ql, Q2£X-f 
^^>^BS|-r-5fc«)CD20©/^X«^S 1 i&ffi^-r 

[0 0 3 0] X-f 5/^>yiHlgS3 1 att. SJEEiftfflffl© 

2o©astRi, R2. ~7*)yi?m\ztmznit4-D<r> 

h^>^X^Q3~Q6» S1SR3, R4. VTirbJl 40 
L2. 3>7*>1J-C3ft.>fa>6ft-3TH£. PWMfHffll 
0&3 2aKL m&&femo>2-D<Dm.mR5, R6, st 
l*ii'l@g§5 3, SeJfgg5 4, n>K/*X7-rJV*5 5, 
/vfvtx:7>r;l^5 6. tt8S5 7. F5-fA5 8, IS 
5 9ft£*>SfcoT^-S. 

[0 0 3 1] Lfcff-DT. FiMVXS 2frim;vixm 

ns 1 ir«toTh7>> J xyQl ) Q2*t3?SlC0fS© 
5. h5>XT 1 ©— <MSJICH h 7>XT 1 ©#c?Sctfc 50 
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ns/np tc*si;T#E3nfcmjEai3gaiU ztiifi? 
&^3>x>y-c 2 jc«t^T¥»sns. 

[003 2] 3 >^>-9"C 2 ©P^lCSUfcitSSSJEV 
2fi. h 7>yX^Q 3 ~Q 6 C5X-f >^:J:oT 

[0 0 3 3] £©££, -f Wt— * 1 2 alCA^Sn* 
it«£SEV2*igJiR 1. R2KJ:9#ffl;*n, 

-9 1 2 aa>e,ffl#3n*5aemffi©i£^a*ffi£tR3, 
R4&rx«gftfflh7>x5 9:*i!ic«kD«taan-5. # 

tHSnfcA*SEV 2 «, M«lli1iS5 3 fcAASn. 
fitfLR5, R6ir«tOI93t^tlfcKS«JEt©^»lC^ 

u fees 5 3 a> & ta* $ n-s. c cd^«be 

li. fcW3nfc£«E1tJESJ§5£f|s*S85 4 iCioTSISL 

an. ifcg&5 4*>e«d5}g^<BtUTffl7j5n*. 

LT. t\4 fr9 5 6 £ffloTJfct&885 7 fcAA 

6 SrX-f 5/^>yffil!|-rSfcJ&©/^I/XM#S 2 £ UT 

[0 0 3 4] o£0, -f>n-^12ali -t©A*« 
£EV 2 £K£«E£©g*t«:|;:fc£<fe5 CAASJEE— £ 
fWW&ff 5. C©«fc-5^>A-^ 1 2 awsosarfm 

[0 0 3 5] *»SffiPV©fflA&fta*03fc 
Sstf-Sl&lilC V 2 £&<5«fc5fcBtttSTJ&ofc£:-r-S. 
DC/DC3>/t-^l 1 aTtt, /tJl-xm^S 1©? 
a— JtRdflt— ffiT?»**>'6, A*«EV 1 ta* 
mjEV2£:©Jt «-^T?»S. Lifc^-oT, 

3 >v f >-y-C 2 ©pffltctt. A*SJEV 1 £#ffiifct:j& 

i;r#£E$n«:m£Ev 2*t^-rs. >a-^ i 2 a 

tt, -£"©«ffiV 2 £— ^©<ltCl6Jfr*«fc 5 K P WM« 
» (A*«ffi-^©lffll) Sff'S. PWMMStiD. D 
1 a*5aM>A-i'12 a© 

-r^-^xatgft-r*. 

[0 0 3 6] ^©J;-5*«S8Ci5^T, HjtS^fiT 
L,, *B&«?aPV©ffl^^ft«8CV2*^ffi«lCV 
3teS6fl:l/fci-r<5. DC/DCn>n-^l 1 afc*5 
ttS^zL-T-fttRd *t— &»»^«t a 

DC/DC3 >A-^ 11a ©UlTjmjEE V 2 fcflTPT ^ 
ZtiZtiZfttb. <1>rt-9 1 2 att^-n^ffiTS-fr-r 
K-£lC«iftT*«fc5lCPWMSi«ffll£fT5. -©PWM 
KfflllC^^T-OA'-^l 2 a©-f >fcr-^>X*tia< 
DC/DC3>A- ^ 1 1 a©A7jSffiV 1. T 
?5:*3^*Km»PVOii^ttb^-rB75:< b l^t^: 

[0 0 3 7] 0*0, -f>/^12aK*UTAAt 
JEE— l£fflmmt>tlT&0. DC/DC3>/t-^ 1 1 
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a £43 t>T#EJt#-)£ tl3.*mW1fifit>nT V> £ © 
T. ilS*W«CDC/DCri>A*-^l 1 a©A*J«£EV 
ia<-££fc*«fc5fclWWa*fT:bn. *BS»PV©«i 

[0 0 3 8] C<Di5l-, *l®m«!«Sl aTtt, *S 
S?l&PVOtt*aEVl=£-5£t-r-5J;5fci!l^L. 

itc*©»ss#£##k:#jjbt*c: ua> 

CO 0 3 9] i&OUffiWfc^T, MMi* >n—9 
12a ©maejBEV 3£200Vrms t 
tt, 1 2 a ©A^mEV 2 «4 0 0 Vgg& 

SlTr«S. b&tfoT, DC/DC3>;Wlla© 
#JItt& T2J tLfc«^»Ctt*lig«»PV©a^«ff 

v i a< 2 o o vea*n»f «fc^. 
Co o 4 0] ±i6©^iiwic*^Ttt, -f 1 
2. i 2 aatArtmffi-fcftgwsffSfcofc^vvr&iB 

Cnfcft^-T, DC/DC3WW 1 1. 1 
1 a*>&AA3ns«*<0*#3&S*iT*-r-5fci& 
©»*«*SJIfflfl«fr5«fc3KLT<b<klr>. £©±5 

ic-rs t. -f >n-9 12,12 a©s^a*jis«ffl 

CO 0 4 1] ±SE©§|JS09t^^r, *»«»PV, D 
C/DC3>/W11, 11a. Rtf-f^t-^l 



2, 1 2 a©B8S«l^ *^©SS?S:ftt. *8ipl©£ 
© K»o 3 £ ttfTS 3. 

[0042] 

[5gW©3MI] #8911;:.*: -St. fHSPIsIg&jWgltMtS 
tl. ^B©3Xh^>Rtfm«tt©(6j±*HSCt^ 

[00©«MifcR9I] 

[01] *38^f'«**»«ffil«©©«l(S**-r^Dy 
10 [0 2] #55lKK«Ste©£ffifl©:fclB«m«iS©#Wc 
[03] *»®&©a#**&©-fl£jrc-fB*C&*. 

[04] ts*©*B«?ams©fli^**-ryDi/^0T? 

I. la 

II, 11a DC/DC3>A-^ 
12, 12a 9 

2 1 X-f y^jTBIl (DC/DC3>A-?OX-f 

31 x-t^^hk <-r >n-9<o7.-(v^>ifm 
^) 

Ql, Q2 (DC/DCn>A*-^©X 

Q3, Q4, Q5. Q6 b5>v>X* (-f>A-^© 

X-Ty^^i^f) 

PV 



[01] 




1 

11 DC/DC3Wt-» 
f 21 
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si 



V2 



DC 



12 



T- 1 



-iVr 
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KC 
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